Natural hazards and their consequences are of great importance throughout the world. In Turkey, landslides constitute approximately 5% of the overall damage. The most important part of any landslide study is to extract landslide properties and database. In this study, Karabük city was selected as a study area which is known as one of the most landslide prone areas in Turkey. The study area contains the official borders of Karabük province. The area surrounded by the coordinates of 4518148N-4603891N and 424593E-512511E which has an areal extent of 4067 km square. The data of 1663 occurred landslides in Karabük, were digitized from 1/500.000 scale Turkey Landslide Inventory Map by considering the scarps with point vector format. Considering the literature, parameters of lithology, slope, topographical elevation, NDVI and aspect, which were frequently used among the researchers in landslide assessments, were produced and analyzed a GIS (Geographical Information System) platform. In order to perform analyses, the study area was divided into 62 watersheds. Then, lithology, slope, aspect, topographical elevation and NVDI characteristics of the region were automatically extracted by considering the landslide locations. In this type of study, GIS provides many advantages. For the next stages of landslide assessments such as susceptibility, hazard and risk, this stage provides important inputs and can be considered as the most important stage.
INTRODUCTION 1.Purpose of Study
Landslides are one of the most important natural disasters in Turkey. In this regard, landslides are considered as the second destructive natural disaster after the earthquakes. In Turkey, landslides constitute approximately 5% of the overall damage.
The most important part of any landslide study is to extract landslide properties and locations. To obtain the landslide inventory maps and database has substantial importance regarding to reduce the devastating effects of landslides. Within this scope, purpose of this study is to consitute a GIS based database by demonstrating landslide properties by using some landslide related parameters in Karabuk province of Turkey, located in the Western Black Sea Region.
Regional importance of Karabuk is its high rates of landslide occurrences. In order to give example on this subject, study area was determined as Karabuk, in the Western Black Sea region of Turkey, which is one of the most widely landslide occured provinces in Turkish territories.
In the past 20 years, GIS and remote sensing technologies have been emerged enormously. GIS is turned into an important subject to implementations for the branches of geology, such as, structural and physical geology, geotechnical and applied geology in addition to the utilization of Remote Sensing studies, which is inevitable to use with the GIS .
Main aim of the utilization of GIS is to faciliate the decision making process and shorten the time of the processes (Yomralioglu, 2000) . A GIS platform provides very important information with respect to tophographical and structural data in a region. GIS was greatly kept pace with technology and created its own field of study. If it is integrated with the Remote Sensing data such as extraction of vegetation, lineaments etc. in a landslide study, medium and/or regional scale landslide assessments would be performed efficiently, which provide many economic advantages and cause to save time.
Characteristics of the Study Area
Karabuk is located in the Western Black Sea region in the Northwest of Turkey (Fig. 1) . The area surrounded by the coordinates of 4518148N-4603891N and 424593E-512511E, which has an areal extent of 4067 km 2 . The data of 1663 occurred landslides in Karabuk, were digitized from 1/500.000 scale Turkey Landslide Inventory Map (MTA, 2007) by considering the scarps with point vector format. Districts of Karabuk province are Merkez, Eflani, Eskipazar, Ovacik, Safranbolu and Yenice. Karabuk province surrended by Bartin-Kastamonu provinces in the north, Zonguldak-Bolu provinces in the west, Çankırı in the south and the western border of Kastamonu in the east.
Geographically, Karabuk has two major predominant heights, Kure mountains' Western extention in the north and Bolu mountains' Northeastern extention in the south. Karabuk plays a rough role in transit point beside of its potential of railway transportation and comprises iron-steel plant due to proximity of coal deposits. The term landslide is defined as the movement of a mass of rock, debris or earth down a slope (Cruden, 1991 ). Varnes's landslide classification system (Varnes, 1978) is the most widely used one to explain the mechanisms of landslides and to provide communication among the researchers throughout the world, based on the type of movement and material (Ercanoglu, 2008) .
Landslide susceptibility is the concept that is expressed as relative potential for the occurrence of landslides, based on consideration of parameters that might be effective in the initiation of landslides. In a more common sense, it is a quantitative or qualitative assessment of the classification, volume (or area), and spatial distribution of landslides which exist or potentially may occur in an area. Although it is expected that landsliding would occur more frequently in the most susceptible areas, in the susceptibility analysis, time frame is explicitly not taken into account (Fell et al. 2008) .
Landslide susceptibility and inventory studies has examined by the scientists from different parts of the world. Within the scope of previously conducted studies, both geographical information systems and landslide studies, especially issues Karabuk province, focus on reviews. ELSUS 1000, the scope of sensitivity map studies have dealt with the development of the landslides and landslide susceptibility within the borders of the European Union member countries . Another research conducted under the European Soil Thematic Strategy group, aiming land conservation and sustainability of identified pilot areas through using the landslide susceptibility maps to prevent and develop new strategies for threaten areas .
Regional multi-criteria method development have been made with the integration of expert opinions for a nationwide landslide susceptibility analysis . Caspian watershed study for the development of spatial multi-criteria method have achieved the landslide susceptibility map (Pourghasemi et al., 2012) . Another study has conducted on a regional scale in the landslide activity and landslide susceptibility zoning study in the Himalayan areas of Nepal (Dahal, 2013) .
Literature review of the study focused on the articles which subjects the west of Black Sea region in Turkey. Fuzzy logic approach has been used for an landslide susceptibility mapping study in the northern district (Yenice) of Karabuk (Ercanoglu and Gokceoglu, 2002) .
A computer code, named FULLSA, has been used in order to ascertain the landslide susceptibility (Ercanoglu, 2003) . Landslide inventory study, by interpreting fuzzy relations, is conducted based on the database of a total of 266 landslides (Ercanoglu et al., 2004) . Databased bivariate and multivariate statistical analysis methods were studied about landslides (Suzen and Doyuran, 2004a) . Geomorphological parameters were also used to determine landslide susceptibility maps and properties (Gorum et al., 2008) . Another study is conducted to investigate the parameter effects in preparing landslide susceptibility maps with a data-driven approach and adaptation of this approach to analytical hierarchy process (AHP) (Hasekiogullari and Ercanoglu, 2012) .
Logistic regression approach was practised to estimate regional landslide susceptibility in Kumluca district of Bartin province (Erener ve Düzgün, 2013) .
METHODS
The methodology was divided into two sections. The first section was called as categorizing the parameters and the second one was creating the database. In order to categorize the parameters, available published scientific studies, between years of 2010 and 2013, were compiled, and a total of 28 studies were analyzed. The parameters considered in the study were lithology, slope, aspect, slope shape, elevation, soil thickness, Normalized Difference Vegetation Index (NDVI), distance to drainage, distance to road and distance to fault. Figure 2 presents the parameter utilizations in percentages in landslide studies, analyzed for this study. Red colored parameters were selected as considering parameters for this study since they were more effective in landslide mechanisms, based on the conclusions given by the above mentioned studies which were performed in the close vicinity of the study area.
In these studies, the similar parameters were combined to minimize the number of parameters (totally 10 parameters). Of these, lithology, slope, topographical elevation, vegetation index and aspect parameters revealed that they were more frequently preferred by the researchers. Publising years and study locations was important to preserve the variety of the parameters.
Figure 2. Usage Percentage of the all parameters
Considering these parameters, the landslide database were automatically extracted in the GIS platform for the 1663 mapped landslide locations (Fig. 3) . Extraction process was made by Idrisi Selva software. In order to extract database, it is possible to use different sampling units such as pixels, polygons etc. In this study, watersheds in the study area was selected since the areal extent of the study area is high.
Figure 3. Landslide Locations on DEM
The study area were subdivided into watersheds by using the DEM to provide an easier classification and interpretation with respect to landslide locations. In this regard, using the DEM, 62 watersheds have been identified on the borders of the map (Fig. 4) . General purpose in this stage was to interpret the categorized data obtained from the landslide database to make it easier. In the region, Eocene and Cretaceous aged units are the most dominant lithologies as well as the actual Quaternary and Pliocene deposits. As a result of studies on landslide locations, KarabukSafranbolu Eocene basin clastics and carbonates, Upper Cretaceous -Eocene and Cretaceous clastics and carbonates mainly constitute the lithologies exposed to landslides.
Digital Elevation Model (DEM)
The scope of the production of digital elevation model (DEM), SRTM (Shuttle Radar Topography Mission) data with a resolution of 90 meters were analyzed. Because of the study area located at the crossroads of four different images, they were incorporated by the GlobalMapper software, and the DEM was obtained by IDRISI Selva software. Digital elevation model (Fig. 6 ) was important and provided important information about geographical perspective of Karabuk province. It was also used to create other topography related parameters in the study.
Figure 6. Digital Elevation Model (DEM)

Slope
Slope is one of the most commonly used parameters in the landslide assessments. Slope map of the study area was produced by the DEM. Landslide locations were overlied by the slope map, and, thus, relationship between slope values and landslide locations were determined (Fig. 7) . Aspect can be defined as an angle between the direction of slope and the geographic North as azimuth. Aspect parameter is generally related to the slopes whether they are subjected to the precipitation or sunlight. Generally, northern slopes has less evaporation and loss of soil water hence landslides are tended to occur at northward slopes. Nevertheless, according to the aspect map, when classes of the aspects and the distribution of the landslides in the watersheds were analyzed, landslides were predominantly occured on the southward slopes (Fig. 8) .
Figure 8. Aspect
Vegetation Index (NDVI)
Landsat satellite images were analyzed to determine the Normalized Difference Vegetation Index (NDVI). NDVI can be calculated by the ratio of infrared (Band 4) and red (Band 3) band. NDVI values were relatively high, which linked to the healthy vegetation, while the negative values represented generally the bare areas (Fig. 9) . When vegetation map was overlaid by the landslide locations, it was found that the landslides generally occurred in bare areas. However, there were also landslide locations developed in areas with high NDVI values. 
CONCLUSIONS
Considering these parameters, the landslide database were automatically extracted in the GIS platform for the mapped 1663 landslide locations. According to the landslide database, majority of the landslides was determined on the Cretaceous and Eocene lithologies, respectively. Both these two lithologies covers approximately 95% of the total mapped 1663 landslide locations. Other 5%, is shared between Pliocene, Mid-Jura & Cretaceous and Precambrian units.
Results of the parameters were categorized by their mean values (Table 1) The parameters which is used in this type of study might vary from region to region. The parameters taken into consideration in this study were gathered from the extensive literature survey, and they were mainly preferred parameters among the researchers. The other parameters, which might be effective for any other region, can be analyzed on applying the same methodology.
The methodology applied in the study considers the regional characteristics in the basin scale and takes into account the mean values of the parameters. This approach could be practiced as a preliminary stage of landslide assessments in regional scales. In larger scales such as 1/25.000, more detailed analyses are recommended and the landslide features would be distinguished easily. 
